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- Abstract ; 

(EP-398067) 

A combined multiple memory array is disclosed 
which includes at least two differing types of 
memory arrays (4, 5, 6) located next to and 
aligned to one another. The individual memory 
cells of the differing memory arrays are designed 
wherein the x pitches may vary in order to allow 
the y pitches to be substantially equal. A com- 
mon set of row decoders (8) provide common 
wordline decoding to the differing memory ar- 
rays. The memory arrays need not have the 
same number of words or bits to share the com- 
mon row decoders. The column decoders (11, 
12, 13) may be separate for each array to ac- 
count for different word sizes. A common set of 
column decoders is possible with equal word 
lengths from each array. A significant savings in 
silicon area may be saved by combining the mul- 
tiple arrays. 



ADDRESS.., 
iBUFFERSffTT 



g 4 



LLLk LLk 



RAM 

ARRAY 



ROW' 
DECODER 



ROM 
ARRAY 



EPR0M 
ARRAY 



227 



CQUJUN 
0EC 

— r- 



C0LUMN 
DEC 



COLUMN 
0EC 



© Questel. Orbit 



© b * a # jt ( j p> © $ # & m. & m 
®^SB4*ft^« (a) ¥3-9549 

©Int. Q." RUSE* JTfi£g#^ ©£!H§ ¥fi£3^(1991)1^17B 

H 01 L 21/82 

G 11 C 11/41 

17/00 Z 7131-5B 

8225- 5 F H 01 L 21/82 D 

8323-5B G 11 C 11/34 3 4 5 

@# m ¥2-124305 
@th m ¥2(1990) 5^160 
ffiftteSS ©1989¥ 5 ^ 16 B@*B( U S )®352,302 

2 • y+^fa- 5610 

X 5 * > • * h 'J - h 5544 

©Hi 51 A * h cs-7 • -f :/3— r> 'J*£-&B-f «j y«fWf+>'<— -f — * h • 7;w 

*U-f F rfr/^-f > • ci— K1303 

©ft 3 A *I 51-1* 



M fiO S 

1 . 

asa'aiEfiRa 

2 . 8 ft ago KB) 

(1)-t/yfy^»«E1BKBTasoT: 
35 0 , ffliigfcSttSfll&MICfctflffiBi&OdS 1 
BSffiSB 1 0, r •/ 5? 5« fi* ffi «■ <a 

M?«att0feA/«tfL. aoj»Ka»©ffltt<& 

'J>< tt)-O^SW**®T-35»3, fi5ffitA/©S 
2 0?8 : 35 <fctf 

^.fc^lCffi/iXSn, ao||(fK?B2<D?SlC«LT 



S5S2aS2C0f-®a5d:tfS3 3©#S(OtKiS2 

a : 

# 5 ft * t / 'J 3/ > * % a ffi 19 K s . 

(2) dSBiofsciiai/, stress 3 ®#a 
cauTBaufloaaoTaaan, a&se?s2 

UBt^o y try ?Btteai w?a©fifjffit/u 

flytrff-tHJtlSFb^tC^flSMW^a : 

*s6icb*th*b*«i E«et;yf> 

(3) 6JS2SS2O^®ICia^L/Tlr>S»»0)T3 
-5r-1;**a*T«D, S5 f =• - * - tt A/© S 
^A ? H!lSe>H2©*ao9lr/t/©^<£t)-o(C|gS 
Ote'Xt^-oOtryMa^^L/, fi5 S2 5J? 2 <D 

¥a©t^roxtry^«c3iM±wb^xtry^* 

ffl&%3<D LT^zmEl <07^-'S 



-237- 



l»ffi3i3<0?l3©trA/<7>'><<!:t>-oiCteSLfc 

* £ 5 JC fij * T t> * SS * E 2 EDI© t J "J -> y 

(4) fi3ffi&2a3J:tfa&30#SlC£6UT8SR 
2 # «fc If S 3 © £ « «C *8 Ifl <* n T V> 3 r -r ? * 

* S 5 C Iffi * T n •& 31 * JJ3 2 Ett© t J/ y 
**»E188H. 

(5) <) *s v 9 oZ : 

A/<o S * ft y e* y ?-* ff ? a t & ic ^ < <fc t> - o 



-7-K30^EPR0M7U-< : 
(7) ftOffiROMyu-CISIiavWlCBtt^iilflE* 

(0) Bacf3-if-tH fiiS-Taso , sr 

-OCE&Ut'Xtti-OiDey h © £ £ O , 

MErn-^-tA'tfiftERAMtr/ucxtfy^ 
5') t 3 ~ ? ~ : t} J; 

y-t/bOS^tfffiJEROMtrA/fa'JKtfc-O 

T3-^-t^tfaiJEROMb^©xfy-7>(C|| 
J3±irbt>x^y->«^TraSH2©5iJT3-5r- : 

(9) ia<&r=i-5r- H;tT»?> . Sf 



3-9549 C2) 

KR AM fe/KD8*tf 
©U>< tfc-OCcfcOJgflsn, DSRAMtJU 

ffiJMRAMlryuaiSOffix^-^-tr/Utl^L-ytr 
y ^*^f4J:^ICffiia3nxc>2.RAM7H' : 

fftffifrT3-?-(C&&3n, fiM2RAM7l/ 

it»0, K»»©R 0 M i* /Hi ifflE 
tt)-OtC J:93SjR5n, iftER OMtrJl/flS* 
ux f y ^<e<fctfy f y -T-^^bxaso, ffjER 
0 M iz K> tt * <0 y f * // IB 82 R A M t* JUfl y C 
y^tl?U<*5=fc^t:fieii3^nT^*R0M7 
l/-r : 

u ^ Sft ffi lei 28 o 

(6) iwisfTT^-y-icissu, s^aaoE 

P R OM t;u««a.T«i9 , RE PROM tfl/B 
8*#lfflE!!Bt9©^<tfc-ocj:9j3jR2n, 
115 E E P R 0 M * A/ x t: y ^ S3 J: y t y ?: £ 
SSyfyf-fr*i«JffiT3-5r-t^roye'y 

3-5f-t/HD8^tfii!(SEPR0Mt)l/ro'>< 
tfc-OtCtSSOfc^tfc-oatfy h IS £ *l 
0, fi&Ef a-^-fc^tf J»EE P R OM tilU<D 

?J r □ - *f - ; 
SSSCtfSjtT^ajfi^jjteEJiatyu^y 

(10) ffirEE PR0M7U-T UE E PR0M7U 
■< T- & ZtfiXW 6 Z S <J i/ y ? ItlfaEiji . 

(11) 7 f 3-^-^5lft:gRlie < fci/3B2<0 : E 
■J - 7 £fll;t . DijffiT 3-5T-tt y fy 
fi*a«SJ<3t:/U*(JS;tT ffii 56 SB 1 # J; V 
S2H))it l J-7U-fBx f yf-fiii/ycryf 

1<0* : E'J-7L/-f*EISir&eR8: 
iBfESB20**y-7i/-f<D**y-fcA/j!jSffl 

^ £ y #tfa © t y ^ # s -3 «fc -5 »c 31 2 <d ;x t y - 



-238- 



7 U-f £M8-ra®R5 : 
IKf^-if-iOtiKli, B»)IC BOH Oft: S3 1 

f-tf 6-5 .t^t:, BEr^-y-BKBJaaB : 

lfflffir=]-? , -£581»J:tfSB2<DX : Ey-7 

3. nflijonwisttin 

t«5. secffnicB, r&*bb0>eb&b. 

fcta«, 7>*A7?1*;*KtS8H (RAM) , 
HSKBSB (ROM) , BftfrSi&*&MRO 
M (EPROM) *iO«7U-f*tf>^*lld 

(tt»»«8J:tfK«**ceBn> 

$&OB?BB. ftfiUCtt?Ona>t:a 
-*Cg?<lHli8tt, -BWC*fcfctBR»CT 
«fJ>*J/B«*BB***Btf»9. SECfltffilC 



*«y-teA/®7L"ri*aft*£&BM*£0 

y-tr^/©ii»casutxfs»^aj:ifytr»f- 
a s i c o) m it tt . x -t y - * /t/©« # - ttic 

ttB»*Bfcffl«*i5«*. SC. RAMOt 
fl/tt. -IlfiC, BSffifiiSE (ROM) fcfl/J: 

0Asv>a»WBa*(>rfl6iasKi8KH (epr 

OM) t*/J:!)t35C*Sl>. 

BfltfHftOBSOBfcSEBRBfcBBi:* 
4AS I Ct5)D<0«S. n&ftBBKB$mi;? 

D'/n^K ( * fcB^IMWlC) 7ft^ 



.ma ¥3-9549 (3) 

BBCT^feXO&ttnur&eft^. SIC, 

BBBlc*Bfttr» hOB, UfctfoTHy- 

* c t if n f y t- a a . 

&£ffl£ftl*B«BB (AS I C) tt, K(BK 
BflBfcafflStt, ft*lfB&ftflQfttt&B8 
B*bl*Utf*Hfcf *BBO-«T»*. en 
RBtt«S!WCtt*n*U*»7±fl!)H««!>BW 

tcjaaasn, ^-nrntf b^obbbbc^? r 

JttSIWCSEISSiatt, yfiictt??fin 
icjftoxaaffnTtfy h©BB*fT3MT3- 

*-*(ffiAft:x-y7U-<tftlCE5)J3nft;X : E' > ( 
-feJI/#5Bft3nTt**. «>*y-7l/-f© 
^ty-UA/ttg^ xtr?f«J:(fye>^ (8 

i*A/4>*n?nfln&j:tfn&>e*UTst>, c 



Et9SBttdfl»JIC7?t;ian. |ftQ7KI/ 
^?nft:i^S*Sl6!«C|2ti2)o 8^t'J- 
7U-f©lT? f =i-5'"-*fctt5!l7 ! 3-y-tt7[» 

4*3 « y -irvi/Bfi** * y -fiut e» ^ 

MS* S<fc 3ICHS1 LttttiK, Jrrn-ir- 
«J:l//$ft:ttJijT3-^-$ft^$ti*i:t// 

y«tBBcBB#a^. 
try?-iisLft:7L/-r«tt*oa>fi-^fa 

BUB ( CAD ) SBB-HttTBJfifftCfctfT 
0#0«tf6SRItanBttS, KCBB. 
ICtti/y3>=j>/\'-('7-«C<D* : 3'&*«5®ai 
BaSBBySlT-BBBWCftoT^*. J> 

*&a,t-» cn« iao/(7> -itfincaj 

ftTSCtfr'T'SS. BWV7 f»Cx7*flFB* 

*«)inic«6<ftisj(a/r/)'^atf, is s © @ e c 

*} * ?< <ZHg © 13 8 S3 8t C H&Hfc ? & 03 E) # # 



-239- 



cy^^-aais^nw, ens /*7 

ffiRJUTflbflt'y^gf&ffitSKBS-fflaCBe®? 

IS, fc<t*tt\ =7y?L70 t^SfitiSEI (RA 
M) . B£BttSSB (ROM) , 8 S\ ft 3 S& # i>I 
1R0M ( E PROM) &£<07U-f£t*y^!t 

t * c t v & a „ 

(i!ltSBS:l»i*-r*>fc«><0^fS) 
*RW0±>aa3«l:tMl!>«)BW*i$/iX*-.5 ; Eyy 
->y ?JJ§tt!21S8iBtt, 7KU7,£3I«9«a?) 



(SMI ft® MO)) 

«1EUC»^T7>jrA7?*;iB18gH (R 
AM) *E3£S2fflKIB (ROM) tA/2t 

tttt?*. RAMt/H «rtSP»CjaiJS47!)S6ffl 
Wr/W7*«KS.T( ( ^/j5ROMt;U2ttafit1 
(®<Dt/W 7,£(ffi*Tl>.2> 0 fnfi, RAM-fc/1/ 

1«/i/fS©jK«ilC-p^TR0Mi:A/2Ott4fflO 
[Tnfi5*!)L'^W(Ca(5^?-S. £(C» RAMtA/1 

J: VZyJ^Ztet)-* 2>. R OMtJl/2 ttiBWWSB 

BKWs^Sto, tp-tr y hco^stu^jir*. 

RAMbA/1CIB*xf y?-f«5J6fi[xTSU, 

cROMfeA<2©xt'y^#j:yytry-?$ ; E-n 
fnxU<tlfylfSUT»5„ RAMtr^/1 
« R 0 M iz )l> 2 <fc "5 /J» * K> * £ ^ # , tf y f- y 33 
£ V V 1 « x t y /■ «■ * 8 < L . x 1 f y «• /J\ 

tCRAMt/U1il5J:tfROMt/l/20 3fiffl€-glC 



?*BB¥ 3-9549 (4) 

1 *©3i*«r0i»)»Cir* o fffa-jf-B, ffl 
teKbSl^ft^ t <) -7 ©rt4**0* 

an©**';-?!/* tt«tt©H0fl!>ilx ifc- 
:>£§iR3t7T=i-$r-K:86?nTa39, 181 
©* * y -7u-n;Hg&© t/i/t£u> 8tA/# 
x try t/y try flux a. 351 ©> 

t y - 7 U ^ g £ 7j i* X x •< i> * A/IB $B £ fli 
WT*IB25)y : e i ;-7H'tt» frrn-y-c 

>-ty-7U-flC*fLX«Sl,fiOSS£0XE!B 

# <fct/y cry ^ffif*. x e y <dx 

- 7 U -T © -fe /U© X tT y <!: tt H ft o X ^ 3 „ fia 
SI 1 <8 <fcl/gJ 2©^f'J-?l/-f(5t/l/?)yf 

£ tt a fir 0 Bfi t m 1 u x it 3 k t © ft no & sst pa a< 



TSJ©fi^€-ffoTROMtyU2(^(C2tfctt4 
• try hOR0M*An*C4:feiiI|!||T-«*. RA 
MtA/U , < fcUR0Mt/l/2liW45«jST-8 0. 
fy^SIStt^e^S^SCW/^U-t^CSm 

5I20«, RAM7l/-f 4 , R0M7U-T5. 
»J: tf?6§iMa&#pJBgR 0M7U-f 6*fflStt 
fc SB #B 18813 3 RAM71/-f 4.IJHS 

©RAMtyi/ifcfiSTtxfc'r), R0M7u-r5a 

S&OR0Mt^2€-(iSAT»0, EPR0M7 
H , «ffl»©EPR0Mt/L/2 1 * GS * X ^ a „ 
7 K U 2 y 7 7 - 7 »i 7 K U 2 «■ £ IR t> , * * 

y - 7 1/ -c 4 , 5 , * tz u 6 © - o *> 5 > t y - 

©f5£©eyh*2JK*3. 7Kl/;My7?- 
7tt, n f y b*£?3fflt9 1 7 IC OBf => - 
y'-8(Cjgtt5nTS3 0, nltryf^fc-j-.&ffl 
191 8Cj;95i]-r=i-:sr- 1 1 , jij^zi-^r- 

12, ft*Vy\T^-*t-'[3KL\i1!iZnT^&. 
7KU^/^y77»-7tt(5t917«J;V18IC7 



-240- 



R A M 7 U -f 4 > ROM7U-Y5, fiiVEPR 

Sf3-$f-t^19ttRAMtiHty^^ 
ICC? f^SUTSD, R AMfeA/1 «1KR0 
MteA/2»JttfEPROMl!A/21 i: y £ fa IC f 
>?iSUTl'i. RAMt^H, ROMt/1'2. 
fi <fc E P R 0 M tr ;u 2 1 © x tT -y ?• tt jit! 92 W C 
ttf* flSUTl"4i'. RAM7l/-fO'5«) 

aa«)e>h82 5Bjif3-jr-i itc»«a 

t;i/22*'5ffil$ffnTib , t3, r => - * - t A/ 
22ttRAMbA/1 tx^lfiJCWSMCCf^M 

©23 1C*I9PJt3-^-1 2tc»ei-cynT»f), 
EPR0M7H6«8R<aes' h 8 2 4 C J: 9 
Jljr 3-5T- 1 3 ic««tanT^s. 

7 K U * A ? 7 7 - 7 # «Tr U 7 K U 2 £ SHK 
3 i: , Bi^17«cfeyi8K:i|!)t^T^*7KL/^ 



?7l/n-1 5 35 J; U ¥\ t - * - 1 6 JIJ r 
3 - 9 - 1 1 . 1 2, 33<fctM3£S8&tooT 
^•5. 33Tl1v';i/^7U'i7^-15tt^2@©JlJ 
T=J-y-1 1,1 2, 35 <£ IM 3 <£ fa L" « iS ? 

IS&snT^stf, JiJxa-ir- i 6 cftttsn 

CGOfflfKlCfc^T , |B|!J!fc3*|1 V/U^/'L'?? 
- 1 5 35 *tHll-©«T=>-y- 1 6C J:"9ffi« 
tflfi?nil>§ 0 b/J>l/> c n«c « RAM 7 u 
-f 4 > R0M7UY5, «J:CfEPR0M7l/-f 

SB 2H35J;tf5B3 EIIC^^T, 7 U -f 35 9 © 
cncaJSO<JSi&Maft.l\ * tz7 I/4 

« , RAM7U-f 4IC2 00!Btf«ji3, R0M7 

51:1 oonsu/i^^ttna, »&©s?m 

9?)T*»iiiRAM7l/-f4/iycg«!?n 1 R 

^ r => - ^ - /cf » i> />» a a <t b & c > i» 5 > * y 



Jlflfl? 3-9549 (6) 

-11, 12.£<J:tM3IC<J:9UI53n&.7 
©IS*, $»<7>85»990-Otf fiaifc&O . RA 
Mt)H> ROMtA'2 > 33 Jc V E P R 0 M t /U 

2i©sft*ja«sn*ctic'S*„ im oa ic. jij 

f3-5f-tfRAMtiH, ROMtA/2. sJfc 
aEPROM2 10-o*5S»«9t:y ^igR 
T <5 o 5>J t 3 - ^ - 1 1 , 1 2, *» * en 3 u it 

5RAM7UY 4 , R0M7U-T5, Jt«EP 
R0M7U-Y6(C«UTJ||WAeSS)BIi;iC^«> 

^ . RAMtr;H, ROMt;U2> 33 <fc tf E P R 
OMtr^2 1tt, ao^©5?J<0^5t(08e®Slia* 

a&^ty-7i/-n 4 tDgyrofflssfcaj 3iatc 

lE^©<Big£**<BtC8*2E)lC<£«jL*:af 
*!S301CS!BOT35«. SB 3 @ K 33 W •& ffi & 
£ 2 0 C 8 W * t> CD t im U T ig * , 3 H 1 v ;u 



-7U-fS:ffl6t)1*«»C:tlc:j:i9ffi)«&0A"it9'S 
Sft!B835*tfeyh©GQ<&2?ttt>6ftA>nsCi: 

/u©xtry^#,i:tfytr5'? L *§A,T-<->aB63 
^< ; ey-7L'-f«c«UT)!Hi'y*i:t/jiT-s*. 
EA<0>t'j-tyi/€^T*^ty-7H'©y 
tr?^tf, ffl'MB5P£&3©T, 13 to (C ffi IS TT . 

9J0S7u-ficjtt-raK9<a**y-*7i/£ftic, 

ytT5'^«lfgi;T-35*^xt , ->?-tf(iJl8T-«&J: 

f-fe-.ci/RiKxfy^^tfss.s^^icffisair*. 

»?60SI!iT-«xt*yf-tf!gS?n4^t»C4S5lJ 

y - t /uic iw a. a „ ©isic 7 t/-< ti^ur - 
^-^Majoast^niiJctt^Tffiab, raster 



-241- 



iA^tiFfllffifiilB ( E E PROM) , ffli&#?3 86 

bsebbb (prom) , « ^i/^s^as^ 

*pffl6IZ!£8Bt5S!B (EAROM) #35$. 

( %m<o®%) 

am) , easfffiiasa (rom) , *B§\toffl£* 

5TB H£EBKB (EPROM) , ZTzUiV® 
?B10tatt*©B?WRAM-t2A'ieJ;U t ROMt 



WBT 3-9549 (6) 

a. 

1 RAMt/l/, 2 ROMtA*, 

3 BflBBSBfarA, 

1 4 t-y -7W 

k a a aa± a 0 ill ft 
ipi m * w w rw 



t 

1 



^4* - 



sort n--*- 



FIG. 1 



% ( 



nl 



■^1 




^21 








-7^ 


7u/ 


7 -V 



22 



22^ 



-23 



•24 



i ■ 



f A 



\ I Q * g ' t 



RAH 


Zot\ 


epjecM | 






7u<< | 



29 



-23 



24 



-242- 



